Objective. We sought to develop a list of 5 tests, treatments, or services commonly used in rheumatology practice whose necessity or value should be questioned and discussed by physicians and patients. Methods. We used a multistage process combining consensus methodology and literature reviews to arrive at the American College of Rheumatology's (ACR) Top 5 list. Rheumatologists from diverse practice settings generated items using the Delphi method. Items with high content agreement and perceived high prevalence advanced to a survey of ACR members, who comprise >90% of the US rheumatology workforce. To increase the response rate, a nested random sample of 390 rheumatologists received more intensive survey followup. The samples were combined and weighting procedures were applied to ensure generalizability. Items with high ratings underwent literature review. Final items were then selected and formulated by the task force. Results. One hundred five unique items were proposed and narrowed down to 22 items during the Delphi rounds. A total of 1,052 rheumatologists (17% of those contacted) participated in the member-wide survey, whereas 33% of those in the nested random sample participated; respondent characteristics were similar in both samples. Based on survey results and available scientific evidence, 5 items (relating to antinuclear antibodies, Lyme disease, magnetic resonance imaging, bone absorptiometry, and biologic therapy for rheumatoid arthritis) were selected for inclusion. Conclusion. The ACR Top 5 list is intended to promote discussions between physicians and patients about health care practices in rheumatology whose use should be questioned and to assist rheumatologists in providing high-value care.
INTRODUCTION
As health care costs strain federal and state budgets and threaten the long-term fiscal health of the US, increasing attention is focused on health care quality, affordability, and value. Policymakers, payers, and health systems face considerable challenges in controlling health care spending while ensuring the highest quality care. Recently, the medical profession has been called on to more actively inform these efforts by drawing attention to potentially wasteful health care spending (1) . In 2011, the American Board of Internal Medicine (ABIM) Foundation embarked on the Choosing Wisely campaign, inviting medical professional societies to construct a list of 5 tests, treatments, or services that are commonly used in that specialty but whose usefulness should be reevaluated by patients and clinicians (2) .
At the core of these calls to action are the principles of professionalism laid out in the Physician Charter drafted by the ABIM Foundation, American College of Physicians, and European Federation of Internal Medicine in 2002, including patient welfare, patient autonomy, and social justice (3) . The latter calls on the profession to promote a fair distribution of health care resources and to engage in collective efforts to improve the health care system for the welfare of society. The American College of Rheumatology (ACR) supports these principles and has partnered with the ABIM Foundation in the Choosing Wisely campaign to generate a Top 5 list. The campaign is focused on encouraging physicians and patients to openly discuss potential waste and harms from tests and procedures that have unclear value. Rather than being a prescriptive set of rules, the Top 5 lists are meant to leave room for clinical judgment. This aspect is particularly important in rheumatology, a cognitive specialty that encompasses a wide range of complex and often poorly understood chronic diseases.
Here we present the research methods used to derive the ACR Top 5 list. To ensure the relevance of the list to current rheumatology practice, we used a multistage process that combined consensus and survey methods with reviews of the scientific evidence. Our methods reflect the fact that the overriding goal of the project was to engage US rheumatologists in a meaningful discussion about highvalue care.
MATERIALS AND METHODS
The ACR convened a task force of rheumatologists and methodologists to oversee development of the rheumatology Top 5 list. All members of the Top 5 task force disclosed potential conflicts of interest at the start of the project. The task force defined the following principles for the project: 1) ideas for the rheumatology Top 5 list should be derived from practicing rheumatologists based on their clinical experiences and observations in their communities and should reflect services directly relevant to the specialty, 2) the process should attempt to engage the entire US rheumatology workforce in order to begin a national conversation about this topic and to reach professional consensus, and 3) literature reviews should be conducted to evaluate the quality of scientific evidence supporting the items appearing on the list.
Using these defining principles as a framework, the task force outlined separate methodologic steps to address each of 3 phases of the project.
Phase 1: generation of ideas. The task force assembled an ad hoc group of practicing rheumatologists to generate a broad and comprehensive list of ideas for the Top 5 list using the Delphi method (4) . Twenty practicing rheumatologists comprised this Core Member Group. Members, who were nominated by the task force, were derived from diverse practice environments, including solo and smallgroup single-specialty practices, multispecialty groups, and academic or private health systems, and were geographically dispersed across the US. The group was also balanced for age and sex to reflect the US rheumatology workforce.
We used the Delphi method to generate ideas for the project for several reasons. The method accommodates larger groups like the one assembled for this project and provides a means to combine opinions from experts who are geographically dispersed. In addition, because respondents remain anonymous to one another, participants can voice opinions without the influence of personal status or embarrassment.
Delphi survey round 1. In the first-round Delphi survey, individuals in the Core Member Group were asked to generate items. Participants were provided examples from phase 1 of the ABIM Foundation's Choosing Wisely campaign (online at http://choosingwisely.org) and instructed to suggest items that met the following criteria: 1) commonly ordered or provided by rheumatologists, 2) among the most expensive services ordered or provided, and 3) shown by currently available evidence not to provide meaningful benefit to at least some groups for whom the test or treatment is provided. Space was provided to include a qualitative justification for the item and also to list supporting guidelines or other evidence.
Responses to the survey were then organized by the task force into themes and eventually into statements with a uniform structure ("Do not perform . . ."). These statements were then used to create a web-based survey for the second round.
Delphi survey round 2. The Core Member Group was instructed to rate their agreement with the content of each of the items derived from round 1 on a 5-point Likert scale (anchored from "strongly agree" to "strongly disagree"), and also to rate the prevalence of the particular item in their community on a 5-point Likert scale (anchored from "extremely prevalent" to "never occurs"). In addition, participants ranked the 10 items they thought would have the highest impact in terms of curbing wasteful health care spending in rheumatology. Finally, comments, suggestions for revision on each item, and ideas for additional items were sought.
Data were aggregated and items with the following characteristics were retained for the next round: 1) high content agreement (Ն70% agreed) AND either 2) high prevalence rating (Ն50% of members rated as at least moderately prevalent in their communities) OR 3) high impact ranking (among the top 20) items. The task force eliminated items where reasonable concerns about scientific validity were raised and incorporated revisions to improve clarity and specificity. Remaining items were then used to construct the next survey round.
Delphi survey round 3. The purpose of the third-round survey was to allow participants the opportunity to view the group results and change their ratings and ranks in light of their colleagues' responses. Anonymous summary
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Yazdany et al statistics from round 2 were, therefore, sent along with the survey. As in the previous round, participants rated items based on agreement with content and prevalence and also ranked the 10 items they thought had the highest impact in terms of curbing wasteful health care spending. Additional comments, suggestions, or revisions were sought. Statements with 1) high content agreement (Ն80% agreed) AND either 2) high prevalence rating (Ն50% of members rated as at least moderately prevalent) OR 3) high impact ranking (among the top 20) were retained. A few statements with similar content were combined and additional revisions for clarity were made.
Phase 2: ACR member engagement. ACR member survey. An important goal of this project was to engage rheumatologists in the discussion regarding physician stewardship of health care resources. Therefore, we solicited anonymous feedback on candidate items from the entire US ACR membership. An e-mail with a link to an online survey with items for the Top 5 list was sent to all ACR members (n ϭ 6,188). To ensure that a low response rate did not threaten the generalizability of our results, we also pursued a nested random sample of 390 ACR members that reflected the demographics of the ACR membership. This group received 3 e-mail reminders rather than one.
ACR members were asked to rate their agreement with the content of each item (5-point Likert scale anchored from "strongly agree" to "strongly disagree"), to rate whether they believed the item was "high impact" (yes/no based on its prevalence, cost, or potential to reduce patient harm), and to rank the 2 items they believed were the best candidates for the Top 5 list. In addition, comments were sought on individual items and on the campaign in general.
Quantitative survey analysis. We compared memberwide survey responders to nested random sample responders on the following characteristics: age, sex, geographic location, and whether the majority of time was spent in patient care (yes/no). Because there were no significant differences in any of these key characteristics between the 2 samples and they were drawn from the same underlying population, the samples were combined.
Next, we compared all survey responders to survey nonresponders on the characteristics listed above. Because there were statistically significant differences between the 2 groups, we used inverse probability weights to make the results more representative of the entire ACR membership.
In the combined weighted and unweighted samples, we then analyzed the survey responses. Items that had the highest combined rank in each of 3 categories assessed (content agreement, impact, and rank) were selected.
Qualitative survey analysis. We used the comments submitted by ACR members in 2 ways. First, we incorporated substantive comments into revisions of the existing statements. Next, we performed a formal qualitative analysis to identify major themes raised by respondents in the survey.
All of the comments were aggregated and reviewed by 3 investigators (GS, JB, JY) to identify major categories, which resulted in the identification of common themes.
After discussion, a coding frame was developed and comments were reviewed for text units (phrases) corresponding to codes (5) . All 3 investigators reviewed the comments to identify codes, and differences were reconciled by discussion. Emerging themes and subthemes were added to the initial themes until thematic saturation was reached, meaning no new themes were identified.
Phase 3: scientific evidence review. A group of academic rheumatologists (JY, GS, JB, MM, JZ, LSG) working with 2 rheumatology fellows (AC, VK) compiled evidence reports for each of the 10 candidate items that remained after the Delphi rounds and member surveys were complete. Each evidence report included the following: 1) reference to major guidelines or recommendations regarding the proposed item; 2) a summary of the relevant scientific evidence gathered through searches of the Cochrane Library, PubMed, and other sources, as well as a rating of the level of evidence using a modification of the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach proposed by the American College of Chest Physicians (6), which considers the strength of the recommendation and quality of the evidence; and 3) any available cost studies or information regarding the prevalence of inappropriate use of that test or procedure.
Phase 4: selection of final items. Task force review.
The evidence reports were presented to the task force, who then selected the final Top 5 items based on the strength of the scientific evidence as well as the other relevant characteristics (i.e., item ratings in the membership surveys, adequate representation of diverse aspects of rheumatology practice, measurability, and potential impact).
Patient review. The selected items were then presented to a convenience sample of 6 patients with diverse rheumatic conditions for review and qualitative feedback.
ACR Board of Directors review. Finally, the Top 5 list was presented to and approved by the ACR Board of Directors. Suggestions made by the Board were incorporated into the final wording of items. Figure 1 shows the use of a combination of consensus methods and scientific evidence review to narrow down the list of candidate items considered at each phase of the project.
RESULTS

Selection of items.
Core Member Group Delphi survey results. Participants in round 1 of the Delphi survey generated 105 unique candidate items for the ACR Top 5 list, covering a wide range of tests, procedures, and treatments used in rheumatology. The largest category of proposed items was regarding laboratory testing, followed by imaging and medication use. This broader list of items was narrowed down to 52 items for round 2 of the Delphi survey, and finally to 22 items in round 3. The final 22 items had high mean agreement (4.7 on the 5-point Likert scale) and were believed to be at least moderately prevalent by most respondents.
ACR member survey quantitative analysis results. Seventeen percent (n ϭ 1,052) of ACR members who were contacted responded to the single e-mail member-wide survey. Thirty-three percent (n ϭ 130) of those in the nested random sample (receiving 3 e-mail reminders) responded. The responders in these 2 samples were similar for all of the characteristics examined, including age, sex, census geographic region, and whether a majority of time was spent in patient care (univariate and multivariate odds of response were not statistically significant [P Ͼ 0.05] for all variables). Therefore, the samples were combined.
Responders differed from the general ACR membership. In multivariate logistic regression models, we found that the odds of response (yes/no) to the survey was higher for ACR members ages Ն50 years compared to those who were younger (odds ratio [OR] 1.4, 95% confidence interval [95% CI] 1.2-1.7), those who are men (OR 1.2, 95% CI 1.1-1.5), and those who spend a majority of their time in clinical practice (OR 1.4, 95% CI 1.2-1.7). Census geographic region was not statistically significant. We therefore built inverse probability weights based on age, sex, and time spent in clinical care. Applying these weights resulted in negligible changes to the agreement and impact ratings, suggesting that younger physicians, women, and those spending less time in patient care responded to the survey similarly to other groups. Because the weighted and unweighted results were the same, the unweighted responses are presented.
For the 22 candidate items, content agreement was very high (mean Ϯ SD 4.5 Ϯ 0.28 of 5, range 3.6 -4.9). Impact ratings were also high for most items (a mean of 64% of items were thought to be high impact). The 10 items (Supplementary Table 1 , available in the online version of this article at http://onlinelibrary.wiley.com/ doi/10.1002/acr.21930/abstract) with the highest combined ranks for content agreement, rating, and top 2 rankings advanced to the literature review. Ratings for the final Top 5 items (Table 1) are shown in Table 2 , as are the percentages of ACR members selecting these items as one of their top 2 picks.
ACR member survey qualitative analysis results. A total of 293 unique comments were received from members responding to the survey. Figure 2 shows the major themes identified. A more detailed list of themes and subthemes, as well as examples of physician responses, can be found in Supplementary Tables 2 and 3 (available in the online version of this article at http://onlinelibrary.wiley.com/ doi/10.1002/acr.21930/abstract). Briefly, the single most commonly identified theme was clinical judgment. Many respondents thought that the statements were reasonable as long as they were not applied in a way that did not consider important clinical exceptions or physician judgment. For example, one respondent wrote, "All recommendations for test reduction should function well as guidelines as long as easy 'opt-out' is available for judicious use of clinical judgment." The second most commonly occurring theme related to non-rheumatology providers. Many ACR members commented that a significant amount of waste occurs before patients are evaluated by rheumatologists. For example, one respondent wrote, "Many of the excesses we see in ordering of tests and imaging occur in primary care practices before referral to rheumatology." Additional examples are provided in Supplementary Table 3 (available in the online version of this article at http://onlinelibrary.wiley.com/doi/10.1002/acr. 21930/abstract).
Task force item selection. After review of evidence reports corresponding to the 10 candidate items (Supplementary Table 1 , available in the online version of this article at http://onlinelibrary.wiley.com/doi/10.1002/acr. 21930/abstract), the task force selected the final 5 items based on the level of evidence, relevance to rheumatology practice, and member survey results, including content agreement and impact ratings. These items are shown in Table 1 . Feedback from both patient reviewers and the ACR Board of Directors was considered in crafting the final statements.
Although a comprehensive review of the literature summarizing the supporting evidence for each item on the ACR Top 5 list is beyond the scope of this article, we briefly summarize key studies below. We also frame the scientific evidence in 2 ways. First, we apply a framework deemed applicable to the Top 5 list that has been 
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Yazdany et al recently proposed by Hoffman and Pearson, modified from a previous classification scheme (7) . Next, we apply a modified version of the GRADE system that classifies recommendations as strong (grade 1) or weak (grade 2) according to the balance among benefits, risks, burdens, and cost, and the quality of evidence as high (grade A), moderate (grade B), or low (grade C) according to study design, consistency of results, and directness of the evidence (6). Do not test for Lyme disease as a cause of musculoskeletal symptoms without an exposure history and appropriate examination findings. The musculoskeletal manifestations of Lyme disease include brief attacks of arthralgia or intermittent or persistent episodes of arthritis in 1 or a few large joints at a time, especially the knee. Lyme testing in the absence of these features increases the likelihood of false-positive results and may lead to unnecessary followup and therapy. Diffuse arthralgias, myalgias, or fibromyalgia alone are not criteria for musculoskeletal Lyme disease.
Do not perform MRI of the peripheral joints to routinely monitor inflammatory arthritis.
Data evaluating MRI for the diagnosis and prognosis of RA are currently inadequate to justify widespread use of this technology for these purposes in clinical practice. Although bone edema assessed by MRI on a single occasion may be predictive of progression in certain RA populations, using MRI routinely is not cost effective compared with the current standard of care, which includes clinical disease activity assessments and plain film radiography.
Do not prescribe biologic agents for RA before a trial of methotrexate (or other conventional nonbiologic DMARD).
High-quality evidence suggests that methotrexate and other conventional nonbiologic DMARDs are effective in many patients with RA. Initial therapy for RA should be a conventional nonbiologic DMARD unless these are contraindicated. If a patient has had an inadequate response to methotrexate with or without other nonbiologic DMARDs during an initial 3-month trial, then biologic therapy can be considered. Exceptions include patients with high disease activity AND poor prognostic features (functional limitations, disease outside the joints, seropositivity, or bony damage), where biologic therapy may be appropriate first-line treatment.
Do not routinely repeat DXA scans more often than once every 2 years. Initial screening for osteoporosis should be performed according to National Osteoporosis Foundation recommendations. The optimal interval for repeating DXA scans is uncertain, but because changes in bone density over short intervals are often smaller than the measurement error of most DXA scanners, frequent testing (e.g., Ͻ2 years) is unnecessary in most patients. Even in high-risk patients receiving drug therapy for osteoporosis, DXA changes do not always correlate with the probability of fracture. Therefore, DXA scans should only be repeated if the result will influence clinical management or if rapid changes in bone density are expected. Recent evidence also suggests that healthy women ages Ն67 years with normal bone mass may not need additional DXA testing for up to ten years provided osteoporosis risk factors do not significantly change.
* ANA ϭ antinuclear antibody; MRI ϭ magnetic resonance imaging; RA ϭ rheumatoid arthritis; DMARD ϭ disease-modifying antirheumatic drug; DXA ϭ dual x-ray bone absorptiometry. * ANA ϭ antinuclear antibody; MRI ϭ magnetic resonance imaging; DMARDs ϭ disease-modifying antirheumatic drugs; DXA ϭ dual x-ray bone absorptiometry. † Assessed on a Likert scale anchored from 1 ϭ "strongly disagree" to 5 ϭ "strongly agree." ‡ Percentage of respondents who "disagreed" or "strongly disagreed." § Assessed by asking respondents whether they thought the item was high impact (yes/no).
FINAL TOP 5 ITEMS
Do not test antinuclear antibody (ANA) subserologies without a positive ANA and clinical suspicion of immune-mediated disease
Framework. Adequate evidence demonstrating no additional benefits and higher risks and/or costs.
Level of evidence. Grade 1C.
Guidelines. American College of Pathologists (8), ACR (9), Italian Society of Laboratory Medicine Guideline (10).
Issues surrounding laboratory testing for ANAs were the most commonly identified ideas for the ACR Top 5 list, reflecting their frequent use and perceived misuse in clinical practice. ANA testing was recently cited in an article regarding the appropriate use of screening and diagnostic tests to foster high-value, cost-conscious care by the American College of Physicians, in which they named clinical situations in which a test does not reflect high-value care. Regarding use of ANAs in the primary care setting, the authors wrote: "Do not screen for ANAs in patients with non-specific symptoms, such as fatigue or myalgia, or in patients with fibromyalgia" (11) . This suggestion follows from several principles regarding use of diagnostic tests, including that tests should not be performed if results will not change management or if the pretest probability of disease is low enough to raise the likelihood of a falsepositive test higher than the likelihood of a true-positive result. In our surveys, rheumatologists raised additional concerns related to ANA testing, including serial testing of ANAs to follow immunologic disease activity as a biomarker (Supplementary Table 1 , available in the online version of this article at http://onlinelibrary.wiley.com/ doi/10.1002/acr.21930/abstract). Current evidence does not support the use of serial testing for this purpose (9) . The final item regarding testing for ANA subserologies was selected because of its direct relevance to rheumatology practice and its high impact ratings and rank in the ACR member survey.
The selected item has 2 separate components. The first relates to ordering ANA subserologies before it is known that the ANA is positive. While potentially efficient for the clinician, such additional testing can be costly because tests for ANA subserologies (including antibodies to double-stranded DNA [dsDNA], Sm, RNP, SSA, SSB, Scl-70, and centromere) are usually negative if the ANA is negative (8, (12) (13) (14) . There are important exceptions where subserology testing may be useful in the context of a negative ANA test. These include anti-Jo-1, which can be positive in a unique clinical subset of myositis (8, 15) , or sometimes, anti-SSA in the setting of lupus or Sjö gren's syndrome (16 -18) . Despite these exceptions, in most clinical situations, a stepwise approach in which ANA subserologies are ordered only after an ANA is known to be positive is most appropriate. It should be noted that the method of ANA testing is important and current recommendations refer primarily to the immunofluorescence ANA test, which is considered the "gold standard" by the ACR (19) .
The second portion of the statement refers to ordering subserologies only when there is clinical suspicion of a specific immune-mediated disease. The recent proliferation of broad "rheumatology panels" is perhaps the most dramatic example of nondirected testing. A panel may be triggered when an ANA is detected, and automatic testing for some combination of the following autoantibodies occurs: dsDNA, histone, Sm, RNP, SSA, SSB, Scl-70, Jo-1, chromatin, striated muscle, parietal cell, myocardial, mitochondrial, actin, and ribosomal P. While individual tests have specific disease or prognostic associations, the utility of such broad screens is unproven, especially because the pretest probability for the diseases related to these different serologies usually varies within an individual patient.
Immunologic laboratory tests are continuing to rapidly evolve with new high throughput technologies that will enable more rapid tests to be done at lower costs. However, newer testing may complicate patient care if it results Free-text survey responses were analyzed using qualitative analysis to identify major themes and subthemes. For additional details, please see Supplementary Table 2 and  Table 3 (available in the online version of this article at http://onlinelibrary. wiley.com/.doi/10.1002/acr.21930/abstract).
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Yazdany et al in undirected or very broad testing that increases falsepositive results, leading to unnecessary followup tests and patient concern. As experts in the evaluation of immunemediated diseases, it is important for rheumatologists to take a proactive role within their practices, local communities, and health systems to ensure that rational approaches to ANA and ANA subserology testing are adopted. (23).
Do not test for
The inappropriate use of testing for Lyme disease is prevalent and often leads to both wasteful health care spending and significant patient harm. Studies demonstrate that Lyme testing is ordered appropriately in only 20 -40% of cases in endemic areas (24 -27) , and in Ͻ10% of cases in nonendemic areas (28) . Clinical scenarios associated with overuse of testing include patients presenting with a characteristic erythema migrans rash, patients reporting tick bites who do not have appropriate symptoms or clinical findings, and patients requesting testing in the setting of nonspecific symptoms. Unfortunately, between 10% and 79% of patients who are inappropriately tested receive antibiotics irrespective of serologic results (24, 27) , sometimes resulting in preventable harm because of the adverse outcomes associated with therapy, and more generally, contributing to antibiotic overuse and resistance (26, 28, 29) .
Testing in patients with musculoskeletal symptoms should be considered only in those who live in or have traveled to endemic areas, have risk factors for tick exposure, and have symptoms consistent with Lyme disease. Lyme disease can manifest in 3 phases: acute localized disease, early disseminated disease, and late disseminated disease. Patients with recent tick exposure (3-30 days) may develop acute localized disease manifesting as a typical erythema migrans rash, and may also experience transient arthralgias, myalgias, or fever (22) . Patients with a characteristic erythema migrans rash should be treated without testing because their pretest probability for Lyme disease is extremely high (21, 23) .
Early disseminated disease, which also usually occurs within 30 days of tick exposure, represents hematogenous spread of the culprit spirochete to various sites, including the joints, nervous system, and heart. At this stage of disease, patients may experience recurrent brief attacks of monarticular or oligoarticular arthritis. Late disseminated disease, which occurs months to years after the original tick exposure, can result in intermittent or chronic monarticular or oligoarticular arthritis, most commonly in the knees (22, 30) . The presence of objective findings on clinical examination coupled with an appropriate exposure history and duration of symptoms determine the pretest probability of Lyme disease and define the subgroups of patients in whom testing or therapy is appropriate. It should be noted that patients presenting solely with nonspecific symptoms such as chronic fatigue or chronic diffuse arthralgias and myalgias should not be tested for Lyme disease even if they reside in endemic areas (22) .
Do not perform magnetic resonance imaging (MRI) of the peripheral joints to routinely monitor inflammatory arthritis
Framework. Insufficient evidence to evaluate comparative benefits when used beyond the boundaries of established indication(s), frequency, intensity, or dosage.
Level of evidence. Grade 1B.
Guidelines. 2012 update of the 2008 ACR recommendations for the use of disease-modifying antirheumatic drugs (DMARDs) and biologic agents in the treatment of rheumatoid arthritis (RA) (31), European League Against Rheumatism (EULAR) 2006 recommendations for the management of early arthritis (32) .
MRI is currently a topic of active investigation in rheumatology, and researchers are assessing its usefulness in improving the capacity to diagnose early inflammatory arthritis, predict disease progression, gauge prognosis, and perhaps define clinical remission (33) (34) (35) (36) . In the clinical setting, the availability of physician office-based MRI machines has likely contributed to self-referral and higher utilization of this technology for the evaluation of inflammatory arthritis. While it is not known exactly how often MRI is utilized in daily clinical practice by rheumatologists, one unpublished survey reportedly found that Ͼ30% of rheumatologists had used MRI for the management of RA patients within the prior 12 months (37).
Although we anticipate that research will help define the future role of MRI in the management of rheumatic disease, data are currently inadequate to justify use of this technology for these purposes in clinical practice. In a systematic review of 17 studies addressing MRI use in early inflammatory arthritis, the ability of MRI to predict progressive radiographic damage varied dramatically (18 -100% sensitivity and 6 -97% specificity) (37) . Importantly, there is no consensus on definitive MRI criteria for serial monitoring of disease activity. Although bone edema assessed by MRI on a single occasion may be predictive of progression in certain RA populations, using MRI routinely is not cost effective compared with the current standard of care (38) .
Currently, the ACR and EULAR recommend the use of plain film radiography and clinical disease activity assessments, which include some combination of physician global assessments, tender and swollen joint counts, inflammatory markers, and patient-reported outcomes such as global assessments of pain or function to follow RA disease activity (31, 32, 39) .
Do not prescribe biologic agents for RA before a trial of methotrexate (or other conventional nonbiologic DMARD)
Level of evidence. Grade 1A.
Guidelines. 2012 update of the 2008 ACR recommendations for the use of DMARDs and biologic agents in the treatment of RA (31) , EULAR recommendations for the management of RA with synthetic and biologic DMARDs (39) .
Innovations in RA therapy using combinations of conventional nonbiologic DMARDs in the early 1990s followed by the introduction of tumor necrosis factor ␣ inhibitors and other biologic agents helped make the current paradigms of early therapy and tight control in RA a reality. Many patients with RA can now expect excellent disease control and less disease-related disability. However, given that the typical cost of biologic DMARDs is between $20,000 and $50,000/year, an amount that dwarfs spending for most other categories of medications in the US, the judicious use of biologic agents is mandatory and critical to upholding the Physician Charter, which calls on the profession to help ensure the fair distribution of health care resources in society (3) .
There is little debate that biologic DMARDs are cost effective for individuals with RA who have failed adequate trials of conventional nonbiologic DMARDs. In patients with newly diagnosed RA, however, conventional nonbiologic DMARDs such as methotrexate have been shown to be effective and at a significantly less cost. The recent 2012 ACR recommendations for RA state that patients should receive initial therapy with conventional nonbiologic DMARDs unless these are contraindicated (31) . Rheumatologists participating in our surveys widely agreed that at minimum, patients should receive an adequate trial of methotrexate, defined as receiving a stable dose for Ն3 months, before progressing to biologic DMARDs unless there is a clear contraindication to this drug. The one exception to this general strategy relates to a subgroup of patients who have especially severe presentations, such as those with high disease activity on standard disease activity measures (such as the Disease Activity Score in 28 joints) along with poor prognostic features (positive rheumatoid factor or positive anti-cyclic citrullinated peptide antibodies, erosions on radiographs, extraarticular manifestations of RA, and impaired function) (31) . These select patients may be candidates for early biologic therapies given studies demonstrating that at least some outcomes are improved over methotrexate alone with this approach (40) .
The current discussion regarding biologic DMARDs will likely have relevance to all novel therapies for RA, including new nonbiologic agents such as oral JAK inhibitors. Research is ongoing to evaluate the optimal timing and combination of these biologic, novel nonbiologic, and conventional nonbiologic DMARDS in RA. However, available scientific evidence coupled with the current cost of biologic DMARDs suggests that an initial trial of conventional nonbiologic DMARDs is warranted in most patients (41, 42) .
Do not routinely repeat dual x-ray absorptiometry (DXA) scans more often than once every 2 years
Level of evidence. Grade 1C.
Guidelines. ACR glucocorticoid-induced osteoporosis recommendations (43) , National Osteoporosis Foundation guidelines (44) , US Preventative Services Task Force recommendations (45) .
DXA scans remain the gold standard for detecting low bone mineral density (BMD) and are generally underutilized in screening for osteoporosis in many populations (46 -48) . Initial screening for osteoporosis should be performed according to National Osteoporosis Foundation recommendations (44) . The optimal interval for repeat DXA scans, expecially in high-risk patients such as those initiating glucocorticoids, is uncertain (49, 50) . Despite this uncertainty, availability of physician office-based DXA scanners and a Medicare policy that reimburses for repeat DXA scans every 2 years have likely contributed to higher utilization of this technology in some groups of patients (51) .
For healthy older women, repeat BMD measurement even 8 -15 years after the initial screen may not improve the predictive value for fractures beyond the initial measurement (50, 52) . However, for women with DXA results showing low bone mass, repeat testing after 1-5 years may reveal that a significant fraction has progressed to osteoporosis (52, 53) . In practice, many high-risk patients with low bone mass would have therapy initiated, so an additional DXA scan is unlikely to affect clinical treatment decisions. Importantly, changes in bone density over short intervals (i.e., Ͻ2 years) are often smaller than the significant change detectable by most DXA scanners, which also reduces the utility of frequent testing (54) . Moreover, even in high-risk patients receiving drug therapy for osteoporosis, DXA changes do not always correlate with the probability of fracture (49, 53) . Data from clinical trials indicate that treatment may decrease fracture risk even when there is no apparent increase in BMD (53, 55, 56) .
Further research is needed on the timing and frequency of DXA testing in patients at risk for osteoporosis and those with known osteoporosis who are receiving therapy. In addition, it remains unclear how often DXA scans should be repeated in patients who have discontinued bisphosphonates (taken a "drug holiday"). However, at minimum, current data suggest that for most patients, repeating DXA scans within a 2-year interval is unlikely to add value or alter clinical management. DXA scans should only be repeated if the result will influence clinical management or if very rapid changes in bone density are expected (57).
DISCUSSION
In this study, we used a systematic, consensus, and evidence-based approach to develop a list of tests and treatments in rheumatology whose use in certain clinical situations should be questioned and discussed by physicians and patients. The ACR's Top 5 list covers a range of services and tests that are commonly provided by or ordered by rheumatologists. Items are either based on high-quality evidence or describe practices that currently have insufficient scientific evidence to support their use. Our methods demonstrate that it is possible to engage the physician community in a meaningful conversation about the appro-
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Over the coming months, the ACR will work with the ABIM Foundation and Consumer Reports, partners in the Choosing Wisely campaign, to disseminate the Top 5 list to both medical professionals and the public. The intent of the dissemination activities will be not only to ensure that rheumatologists are up to date on the appropriate use of the tests and services outlined in the Top 5 list, but also to prompt discussions between rheumatologists, their patients, and referring providers. Increasingly, with ubiquitous access to web-based sources of information and direct-to-consumer advertising, patients may request or even demand specific health care tests, procedures, or treatments. On occasion, these services are not in their best interest, either because they may lead to harm, wasted personal resources, or unnecessary followup testing or treatment. Saying "no" to patients in such situations, while difficult, upholds 2 of the key principles of professionalism laid out in the Physician Charter: the primacy of patient welfare and social justice, which calls on physicians to do their part to ensure the equitable distribution of health care resources in society (3) . Conversely, as patients become more educated consumers of health care, they may reasonably decline health care services that are offered to them for a variety of reasons, and respecting these wishes upholds another principle of professionalism: patient autonomy.
Rheumatologists care for patients with some of the most complex and poorly understood diseases afflicting humans, and are specifically trained to act as medical detectives. The practice of rheumatology is still very much an art, one in which a careful history and physical examination and a solid breadth of knowledge across multiple medical specialties are important complements to the latest scientific evidence. As such, it is not surprising that rheumatologists responding to our national survey raised the issue of clinical judgment more frequently than any other in our qualitative analysis. We would like to highlight that the ACR Top 5 list is not meant to supplant the judicious use of clinical judgment, and it would be inappropriate to apply these items as a rigid set of rules in clinical care. In addition, it is important to note that the list was developed by and for rheumatologists caring for adult patients, and application of these items to pediatric rheumatology may be inappropriate.
Although the ACR Top 5 list was derived from practicing rheumatologists based on their observations in their communities, a limitation of this work is a lack of precise estimates of the prevalence of these practices. Therefore, the potential cost savings or value improvement associated with the items is unclear and should be the subject of future systematic investigations. In addition, we acknowledge that the field of rheumatology is changing rapidly, and emerging knowledge has the potential to change our thinking about each of these items in the coming years. Moreover, clinical research applications are excluded from the intent of the recommendations. The list should therefore be viewed as dynamic, and the ACR will need to update its content as new evidence emerges.
As health care reform efforts move forward in the coming years, it is critical for all physicians to actively embrace their role as stewards of finite health care resources and meaningfully engage in efforts to improve the quality and safety of health care while working toward curbing wasteful health care spending. We are encouraged by the willingness and enthusiasm of clinicians in our specialty to participate in this initial exercise, and hope that the ACR Top 5 list informs future discussions about when less is more in rheumatology.
